This article presents the results of a study in the city of São Paulo, Brazil, aimed 
Introduction
Abortion is a major public health problem in Brazil 1 , especially since it is one of the principal causes of maternal mortality 2 , and most of these deaths are avoidable 3, 4 . Abortion is currently considered a silent pandemic that calls for imperative public health and human rights measures 5 .
Brazilian legislation only allows abortion when the pregnancy poses a threat to the woman's life or has resulted from rape, and even in these limited situations, various reports indicate great reluctance by health professionals and difficulty by women in obtaining legal abortion within the public health care system 6, 7, 8 .
The restricted legality of induced abortion in Brazil contrasts with the reality of an estimated 750 thousand to one million abortions per year. Some 250 thousand annual cases of hospitalizations in the Unified National Health System (SUS) are known to occur for complications due to abortion 3 . The deficient supply of contraceptive methods by the National Health System has been identified as a major factor contributing to clandestine abortion.
In 1987, a household survey was carried out in the Vila Madalena neighborhood in the city of São Paulo, Brazil, to measure and characterize the occurrence of abortion, concluding that young, single women used induced abortion the most 9 . In 1993, using the same methodol-ogy, a study was held with 1,749 women living in the city of São Paulo, detecting a trend identical to that of the previous study, i.e., that young, single women without children, who use ineffective contraceptive methods (especially condoms and/or the rhythm method), and that report accepting an abortion under any circumstances are the ones that report the highest induced abortion rates when they become pregnant.
In Vila Madalena, a high-income neighborhood with an extremely low fertility rate, both the mean number of abortions per thousand women and the proportion of abortions per pregnancy were double those observed for the city of São Paulo as a whole. There is thus strong evidence that in a transition from a given fertility rate to a substantially lower rate, i.e., in the process of declining fertility, the use of induced abortion increases sharply.
Additionally, as expected, contraceptive use was more frequent in Vila Madalena than in the city of São Paulo as a whole, consistent with the increasing demand for tubal ligation, which has been the most prevalent contraceptive method for some time in Brazil 10, 11 . According to Vieira et al. 11 , in Brazil as a whole and in the State of São Paulo, women tend to use oral contraceptives until 30 years of age, after which the tubal ligation rate increases. Therefore, induced abortion tends increasingly to be an option for young women during their initial sexually active years and/or outside of a stable marital union.
Both studies also showed (through multivariate analysis) that being in favor of induced abortion weighs heavily as a factor for choosing abortion. The next most important factor is marital status: being married is a highly protective factor -more precisely, married women use abortion substantially less often. Even among women who claim harboring restrictions to abortion, single women use it more often. In other words, in spite of their restrictions, that is, even not being totally in favor of the practice, single women (i.e., not living in a stable marital union) are impelled to turn to abortion when they become pregnant.
In 2000, the Vila Madalena neighborhood was revisited, this time through an indirect (selfcompleted) survey. Although the interviewees' median family income had increased since 1987 and the fertility rate had dropped even further, the profile of women using induced abortion remained the same 12 .
Thus, given the decisive role of marital status for understanding the dynamics of abortion, regardless of place or calendar year, we felt it was important to conduct this analysis considering marital status (married versus single), taking data for the city of São Paulo collected in 1993 as the baseline for subsequent studies using the same instrument and methodology.
Objective
The objective was to characterize the occurrence of induced abortion as a function of: the gap between the actual number of live births and what the woman defined as her ideal number of children, woman's age, and use of contraceptive methods, separately for married and single women.
Material and methods
The study population consisted of women at reproductive age (15-49 years) living in the city of São Paulo in 1993. Two household samples were selected using non-probabilistic sampling 13 . The maximum size for each sample was 900 interviews -390 obtained by calculating the sample size in a simple random sample, in which one adopts the value of the maximum variability among the proportions -0.25 -, multiplied by a factor of 2.25 (called the design effect, and which is usually taken as 1.5). In each block a starting point was randomly selected as well as the route to be followed. Every household beyond that point was visited until nine interviews were completed or the initial household was reached again.
In one sample (876 women), we investigated the incidence of induced abortions in the year prior to the survey (i.e., 1992) with the aid of the randomized response technique (RRT). In the other sample (873 women), the same information was collected using a conventional approach. In the randomized response probabilistic technique, the interviewee answers "yes" or "no" to one of two possible questions, where one relates to the occurrence of abortion and the other to just any question, but with a known and low probability of occurrence, such as "Were you born in the month of April?" (given that the proportion of affirmative answers is slightly less than 1/12, given that there are fewer births in April). The interviewee selected the question, and the interviewer receives the response without knowing which of the two questions is being answered 14, 15 . RRT, like the ballot-box technique 16 , allows a better approach to the object of study when the latter is difficult to reveal.
Half of the women were interviewed with RRT and the other half approached conventionally, directly, with the question: "Did you have an induced abortion in the last year?" In both samples, induced abortions over the course of their childbearing years, the central focus of this article, were collected directly, with proper care to avoid jeopardizing the use of RRT.
For the current analysis, of the total of 1,749 women, we excluded 317 that were in commonlaw unions, separated and/or divorced, or widows at the time of the interview. Appropriate statistical tests showed the two samples' homogeneity in relation to the target characteristics: five-year age bracket, number of children, and marital status, as well as homogeneity in relation to data for the city of São Paulo provided by the State Data Analysis System Foundation (SEADE Foundation) 10 . More precisely, the findings obtained for our samples in relation to the target variables are statistically equal to those for the city of São Paulo in 1990. Finally, we characterized abortion by simultaneously detecting the existence of differential behavior for the following:
• Mean abortions per woman, using analysis of variance (ANOVA); • Abortions per gestation, with the latter defined by convenience as simply the sum of abortions and live births, via the Pearson chi-square statistic;
• Proportion of women with at least one pregnancy, also using Pearson's chi-square.
Analysis of results
This study's findings emphatically demonstrate the usefulness of the RRT for determining the abortion rate. Using the direct approach, only seven of the 873 interviewees admitted having an induced abortion in 1992 (i.e., one out of a thousand women), while the RRT allowed estimating that 42 per thousand women had an abortion in the year prior to the survey. Extrapolation of the two proportions to Brazil as a whole (based on the premise of similar populations) produces values of 300 thousand and 1.5 million abortions, respectively. This was based on an estimated total of 40 million childbearing-age women in Brazil in 1992 17 . The latter value is consistent with estimates published by the Alan Guttmacher Institute 18 . The finding thus proves the advantage of RRT for estimating the induced abortion rate.
The first observation resulting from the analysis of our data is that there were 119 abortions and 2,724 pregnancies during the reproductive lives of the 1,749 interviewees, in other words an average of some 45 abortions per thousand women, with 4.4% of pregnancies ending in induced abortion. In the previously cited study, conducted in the Vila Madalena neighborhood, the figures were 137 and 8.5%, respectively.
For the 764 married women specifically, there were 34 abortions and 1,754 pregnancies, or an average of approximately 45 abortions per thousand women, with only 2% of the pregnancies ending in induced abortion and 90% of the women having become pregnant at least once. For the 658 single women there were 49 abortions per thousand, 18% of pregnancies having ended in induced abortion, and 16% of women having become pregnant at least once.
Thus, although single women showed substantially fewer pregnancies as compared to married women, once having become pregnant, single women turned to induced abortion ten times more frequently. However, focusing on the abortion rate per woman, married and single women showed similar figures, with no statistical difference.
These results support the hypothesis consistently defended by Silva 9 , that the abortion per woman rate tends to remain much more stable both in time and space, at around 44 per thousand women. Meanwhile, the abortion-per-pregnancy rate particularly reflects access to contraceptive methods -in terms of availability, motivation to use, and efficacy -, varying substantially according to social conditions and schooling.
Gap between live births and ideal number of children
Considering that the number of live births is a good indicator for predicting future fertility and that the woman's ideal number of children evaluates whether there is a need to improve access to contraceptive methods 19 , we found it relevant to evaluate the behavior of induced abortion, comparing the actual number of live births to the number of children reported as ideal. We called this the "gap" variable and established the following categories: a) "Short" gap, when the number of live-born children was less than the total number of children reported as ideal; b) Equal, when the two variables showed equal values; c) "Long" gap, when there were more live births than the woman's ideal number of children. Table 1 shows that some 40% of the married women -305 out of 748 -had still not reached their desired total number of children. Slightly more than one-third (265/748) had reached what they considered the ideal number, and nearly one-fourth (178/748) had exceeded their desired total fertility. Nevertheless, the trend in induced abortions among married women in relation to both the total number of women and the total number of pregnancies did not show a significant difference in terms of the gap (p = 0.162). One can thus raise the hypothesis that married women rely on induced abortion not only to maintain what they consider the ideal number of children, but also to space the births. As expected, the overwhelming majority of single women (96%, or 625/650) had still not reached their desired total number of children. However, there was a different trend by "gap" categories in relation to abortions and pregnancies. The abortion-per-pregnancy rate was high in the "short" gap category (29.5%; 31/105), negligible for the "equal" gap category (4.3%), and zero for the "long" gap group. One can argue that the induced abortion rate in relation to pregnancies is considerably higher among single women that have still not reached their desired total number of children as compared to those for whom the desired and actual number of children is the same.
One can claim that among single women the trend in induced abortions in relation to the difference between desired and actual number of children is counter-intuitive. After all, the most sensible thing would be to expect that women would basically use induced abortion when they have already reached what they consider the ideal number of children. Nevertheless, the reported trend corroborates the observation that when a pregnancy occurs outside of a stable marital union, there is a high probably that it will be terminated deliberately.
Age at time of interview
According to Tietze 20 , the percentage of induced abortions according to the woman's age at the time of the interviews shows that a considerable majority of the abortions -from 58% to 80% -occurred in women from 20 to 34 years of age. The same author also noted that the age-specific abortion rates per thousand women in all the populations and years studied were higher for women in one of the five-year brackets from 20 to 34 (i.e., 20-24, 25-29, or 30-34). According to Tietze 20 , underlying fertility, sexual activity, schooling, and family structure explain the concentration of abortions in this age range.
The present survey did not record the date when the pregnancy occurred. It is thus impossible to determine the woman's age at the time, and the only information available was her age at the time of the interview. Working with this variable, we expected an upward trend in the number of abortions, since the women could be expected to accumulate more abortions over the years. But this is definitely not what happened. According to Table 2 , among single women the highest concentration of abortions was in the 15-24-year bracket, with 47% (15/32) of all the abortions. In other words, in single women, nearly half of the abortions were performed before they reached age 25. Meanwhile, in married women the majority of abortions (nearly 80%, or 27/34) occurred after 30.
Again, the trend in induced abortion among married women did differ either by five-year age bracket or the proportion of pregnancies ending in abortion, although younger women became pregnant substantially less often. In fact, Table 2 shows the statistical significance of the differences in age groups between women with a history of pregnancy as compared to the women as a whole.
Importantly, among single women the abortion rate was highest among younger individuals (15-19 years) . Table 2 shows that in this age bracket the women that became pregnant had more abortions than live births as their gestational outcome, with an extremely high rate of 60 abortions per 100 pregnancies. This specific group is further associated with an extremely low proportion of pregnant women, only 3.0%.
Use of contraceptive methods
A considerable portion of married women, 33.2% or 254/763, reported not using contraceptive methods at the time of the interview (Table 3) . This non-user rate is much lower than that detected by Silva 9 (48.6%) in 1992, in the Vila Madalena neighborhood. We can thus infer that recent years have witnessed an increase in the proportion of women (especially married women) using contraceptive methods, judging by the following data. In addition, this increase occurred mainly with the more effective methods (oral Table 2 Total number of women, total number of abortions, women with history of pregnancy, total pregnancies, and some associations between these variables according to mother's age at time of interview. City of São Paulo, Brazil, 1993. contraceptives, IUD, and tubal ligation), since they represented some 25% of the methods used in 1986 in Vila Madalena, but nearly 40% in the city of São Paulo by 1993. This no doubt occurred due to the proliferation of tubal ligations. Still, Table 3 shows that the observed trend in the mean number of induced abortions in married women did not show any significant difference in relation to contraceptive methods (p = 0.204). Meanwhile, the percentages of abortion per pregnancy and of women with a history of pregnancy were highly significant (p = 0.001 and p = 0.0002, respectively). For married women, the highest proportion of abortions per pregnancy (2.7%) occurred in users of effective methods, clearly suggesting that these women only incorporated the methods after reaching the ideal number of children, not least because the majority had undergone tubal ligation.
Meanwhile, the lowest proportion of abortions per pregnancy was among non-users of contraceptive methods, who also showed the lowest proportion of pregnant women (i.e., 86% versus 94% for users of contraception). In other words, these married women have certainly still not reached their desired total number of children.
As for the 656 single women, Table 3 shows that the majority (nearly 75%) were not using any contraceptive method at the time. Considering that the mean age of single women was 21.5 years, it appears unlikely that the majority had not reached sexual initiation; one can thus suppose that these women are potentially exposed to the risk of becoming pregnant or acquiring HIV infection.
Among single women (Table 3 ) the trend in the induced abortion differentials is the inverse of that observed previously. The proportion of abortions per pregnancy did not differ among users or between users and non-users of contraceptive methods (p = 0.141). It is thus quite plausible that non-users of contraceptives include women less exposed to the risk of pregnancy, even virgins, who thus fail to exercise effective control over their fertility, but end up using induced abortion in extreme situations. The case of contraceptive users is different. Since they are more exposed to becoming pregnant, they seek to exercise control over their fertility, but turn to induced abortion should their contraceptive method fail. But among users of effective contraceptives the probability of an unwanted pregnancy is certainly lower than among users of other less effective Table 3 Total number of married women, total number of abortions, married women with history of pregnancy, total pregnancies, and some associations between these variables according to contraceptive use. City of São Paulo, Brazil, 1993.
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Final remarks
Use of the randomized response technique (RRT) allowed estimating the number of abortions and their characteristics, crucial information for designing adequate and more realistic public policies to meet the demand for contraception. Analysis of data from a survey more than a decade old provided a baseline for subsequent studies to evaluate health programs, fundamentally important for analyzing more recent data and preparing new studies. According to previous findings and the results of the current study, one can conclude that the most "unwanted" pregnancies occur at the beginning of the woman's reproductive life, or rather, outside the context of a formal relationship, marriage. This analysis reveals that although single women become pregnant at a lower rate than married women, when they do become pregnant they turn to abortion nearly ten times as often as married women. The disadvantage that single women suffer raises cause for concern, not only because they turn to abortion before reaching the ideal number of children, potentially causing future infertility in the process, but also (and especially) because adolescents are particularly affected. According to this study, among single females 15 to 19 years of age, 60 out of 100 pregnancies ended in abortion.
There is no doubt that the increasingly younger age at menarche can lead to earlier sexual initiation and thus a sharper increase in teenage pregnancy and, in turn, more use of induced abortion, at least with the persistently limited range and supply of adequate contraceptive methods during early fertile age.
The number of abortions per single woman proved highly significant as a function of contraceptive use, precisely because of the extremely low figure for non-users. This supports the hypothesis that among non-users of contraceptive methods there is a high proportion of females who have not reached sexual initiation or who have limited sexual activity. As sexual activity intensifies, according to current prospects, there will tend to be more pregnancies and more induced abortions.
Data from the Brazilian National Demographic and Health Survey for 1996 21 show that more than 70% of sexually active women reported using contraception. However, as reported in various studies, the limited knowledge on contraceptive use and lack of support from health programs contribute heavily to the inadequate use of contraceptives, causing unwanted side effects 22 and consequent abandonment of the method, besides failures, which can favor induced abortion.
This situation could be avoided by improving the supply of contraceptive services under the Unified National Health System, as provided by Law 9,263 23 
